We have performed an angle-resolved photoemission investigation, using synchrotron radiation, of the surface electronic structure of Be(0001). At 
I. INTRODUCTION
Surface states have been predicted theoretically and observed by photoemission on many metal surfaces. ' Defined as two-dimensional Bloch states localized on the surface, they may disperse with momentum parallel to the surface (k~~) but not with perpendicular momentum (kt Fig. 4 . This behavior is due to the rapid variations of the effective vector potential at the metal surface as the photon energy passes through the threshold for plasmon production (Acoz --15.3 eV in Al and 19.5 eV in Be). The inset in Fig.   4 shows the data for Be on a linear intensity scale along with the results of a calculation for a jellium surface with the Al electron density. ' The height of the calculated curve was adjusted to fit the data best and the energy axis was rescaled by a factor of irtaiz(Be)/iricoz(A1) to compare the results in natural units. We find that the shape and position of the experimental profile is reproduced quite increasing angle as I in the second zone is approached.
The peaks seen at binding energies greater than 3 eV are attributed to bulk transitions.
The surface-state binding energy as a function of k~ã long the I~M and I~E axes is plotted in Fig. 6 with the projection of the calculated bulk bands along these symmetry directions. ' (100) shown in Fig. 4 (dashed line) exhibit dramatic increases in intensity near 71 and 74 eV. This is where the surface state is excited into the X4 and XI points of the final bands. In beryllium, however, the surface state is found near midgap, suggesting that a"(ki ) is not strongly peaked. We believe that this explains the lack of prominent resonances above 40 eV in Fig. 4 . In addition, photoemission results in this energy range from the bulk indicate that the matrix elements are not slowly varying.
The weak peaks observed near 60 and 90 eV may be associated with structure in Mb(co); calculations predict local maxima in the bulk cross section for these final-state energies.
We now turn our attention to the behavior of the surface state away from k~~--0. The dispersion of the surface state about I is quite parabolic along both I -+M and I~E, but the curvature is different for the two directions. Figure 6 shows the data along with freeelectron-like dispersions (dashed lines). Excellent agreement is obtained along I~M with a free-electron band of well by this curve, but the agreement is not as good as was found for the Al surface state. ' This is probably because Al is much more free-electron-like than Be and is therefore better described by a jelliuIn calculation. Be has strong interband transitions near the plasmon energy which broaden the plasmon excitation. Large band gaps and a low density of states at EF further illustrate how Be deviates from free-electron-like behavior. ' Resonances in the photoexcitation cross section of surface states have been observed above the plasmon energy on several simple metals. ' ' ' 
